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STREAMFLOW  FORECASTS 

Most  drainage; 


■cage 


:  for  I 


elow 


;  April  through 
September  1982  period,  assuming 
precipitation  for  the  next  six 
Tenths  is  near  normal.  Forecasts 
£ot  smaller  streams  will  be  issued 

become  more  definite. 


WEATHER  OUTLOOK  FOR  JANUARY  1982 


MOUNTAIN  SNOWPACK 


The  snowpack  is  above  average  along 
the  Continental  Divide  from  Yellow- 
stone National  Park  to  Lost  Trail 
Pass  and  in  the  Bitterroot  Range, 
The  southern  areas  of  Yellowstone 
Park  are  much  above  average.  There 
are  some  areas  that  show  below 
average  snowpack.    These  are  in  the 


:  of  I 


The  /Iohtana  Water  Supplv  Outlook  i 
CoNsewMTioN  Service.  The  SCS  adm 
Sijrvev  Program  in  cooperation  heth 
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SNOWFALL  pH  -  WINTER  1980- 


In  conjunction  with  regular  ; 
surveys,  einployees  from  the  ; 
and  cooperating  agencies  too 
individual  pH  readings  in  Ho 


itern  Montana  has  lower  pf 
other  areas.     Lowest  pH 

■ntly  observed  in  the 
!  and  Bitterroot  River 


Big  I 


1  and  in  port 


Upper  and  Lower  ( 
Beaverhead  and  Madison  River 
drainages.    Other  watersheds  to  tl 
north  and  east  had  pH  levels  that 
were  generally  in  the  5,0  to  6.0 

A  pH  of  5.6  is  considered  "normal' 
for  precipitation.    Values  less 
than  5.0  ace  generally  considered 
"acid  precipitation."    A  pH  of  4.( 
is  ten  times  more  acidic  than 
of  5.0. 


pH 


ill  t 


:inued  this 


be  analyzed  to  determine  any  re- 
lationships between  storm  tracks  and 
pH  levels,  which  may  help  determine 
possible  source  areas. 

A  printed  report  entitled  "Montana 
Snowfall  pH  Study,  Winter  1980-81", 
is  available  ftom  SCS  Snow  Survey 
Unit,  P,  O.  Box  96,  Bozeman,  HT 
59715-0092. 


noN  Of  THE  U.S.  Soil 
'.  Cooperative  Snow 


D  Hater  Supply  Forecas' 


pecting  temperatures  to  be  neat  nocmaJ 

have  above  average  temperatures. 

Precipitation  ovet  the  western  half 
of  Montana  is  shown  in  the  above 
average  range  while  the  eastern  half 


:urately  determined.  For 
of  year,  conditions  appeai 
'  favorable  than  for  the 


HAP  OF  SHOW  SURVEY  SITES 


A  map  of  Montana  Snow  Survey  Sites  is 
included  in  this  Water  Supply  Outlook 
Report.    Please  keep  this  copy  because 


A  few  extra  copies  ore  available  frc 
the  Snow  Survey  office.  Maps  showing 
only  SHOTEL  sites  are  also  available. 
IE  needed,  additional  copies  may  be 


MONTANA 

PROSPECTIVE  STREAMFLOW  FORECASTS 
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'Missouri  River  &  Hudson  Bay  Drainages 


STREflMFLOW  FORECASTS 


APRIL  -  SEPTEMBER 


EI 


APRIL  -  JULY 


BIG  HOLE  RIVER  near  Melrose   

MADISON  RIVER  near  McAllister  (4)    .    .    .  . 

GALLATIN  RIVER  near  Gateuay    . 

MISSOURI  KIVEfi  .It  Toston  (7)  

Sim  RIVER  at  Gibson  Dam  (6)  

MISSOURI  RIVER  nt  Fort  Benton  (9)    .    .  . 

MARIAS  RIVER  near  Shelby   

MISSOURI  RIVER  at  Virgelle  (11)  .... 
MISSOURI  RIVER  near  Landusky  (11)  .  .  . 
MISSOURI  RIVER  below  Fort  Peck  Dan  (11) 
INFLOW  LAKE  SAKAKAWEA.  ND  (11)  .... 


4313 

4436 
12105 


580 
4.148 

'4,793 

4,929 
13,450 


3800 
4160 
3900 
llOOO 


Beaverhead   9 

Ruby    3 

Big  Hole    6 

Boulder    9 

Jefferson    27 

Madison    18 

Callatin    ]4 

Missouri  Headwater  59 
Ifest-side  Missouri 

(Toston-Cacade)  8  1 

Siiith   5  1 

Btlt-Arrow   3  ] 

Missouri  Main-stem  16  1 

Teton  S  Sun   4  1 

Hirias    3  1 

Harias-Teton-Sun  7  1 

Judith    5  1 

Musselshell    5  1 

Judith-Husselshell  10  1 

Milk    7  1 

Bear  Paws    6  7 

Missouri  (Total)  92  1 

Bighatchewan 

St.  Mary's    2 

Bow  River  in 
Alberta   


4,586 
4,381 
12,239 


MOUNTAIN  SNOWPACK 


Water  content  oJ 
above  average  ir 
Beaverhead  and  t 


!  snowpack  is 
!  Bighole, 

waters.  It  is  below  average  along 
the  Continental  Divide  in  the  head- 
waters o£  the  Dearborn,  Sun,  Teton, 
Marias,  and  St.  Marys  1 
small  mountain  ranges  : 
htontana.  Host  of  the  I 
headwaters  area  has  a  near  average 
snowpack.  Soil  moisture  under  the 
snowpack  is  near  normal  in  the  south- 
western headwaters  and  near  to  below 
normal  in  other  areas. 


STREAMFLOW  FORECASTS 


Most  streams  are  expected  to  produce 
near  average  to  a  little  below 
average  runoff  during  the  spring  and 


:  months, 
tion  averages  ni 
next  six  months 
smaller 
Beaverhead 


ming  precipita- 
normal  for  the 
ome  of  the 
the  Bighole  and 
adwaters  could 
have  streamflow  above  average. 

ranges  in  central  Montana  could  have 
below  average  streamflows  if  present 
precipitation  patterns  continue. 
Streamflow  forecasts  for  all  ; 
will  be  issued  after  the  February  : 
1982  snow  survey  data  is  obtained. 


Yellowstone  River  Drainage 


STREAMFLOW  FORECASTS 


YELLOWSTONE  RIVER  . 
^-ELLOWSTONE  RIVER  1 
CLARKS  FORK  RIVER  1 
VT,LI.OWSTONE  RIVER  . 
BIGHORN  RIVER  near 
VELI.OWST0NE  RIVER 
YELLOWSTONE  RIVER 


;  Corwin  Springs    2030 

•ar  Livingston   2350 

;ar  Belfry   580 

;  Billings   4200 

it.  Xavier  (3)   IS''! 

-.  Miles  City  (4)  .   .  .   6425 

;ar  Sidney  (5)   7000 


1,682 
1,034 
1,142 


3565 
1690 
5600 
6100 


SUMMARY  of  SKOW  MEASUREMENTS 


Upper  Yellowstone 

ab  Livingston  . . 

Shields   

Boulder  & 

Stillwater   

Ruck  Creek  & 

Clark' s  Fork  . . . 
Yellowstone  (ab 

Bighorn  River)  . 
Bighorn/Wyoming  . 
Little  Bighorn  .  . 
Bighorn  (Total)  . 
Tongue   

Yellowstone 
(Total)   


1 


MOUNTAIN  SNOWPACK 


:  snowpack  is  quite 
variable,  ranging  from  below  average 
in  the  area  between  Rock  Creek  and 
the  Crazy  Mountains  to  well  above 
average  in  the  Yellowstone  River 
headwaters  above  Yellowstone  Lake- 
Most  of  the  main  water -producing 
areas  of  the  Yellowstone  River  have 
average  to  above  average  amounts  of 
water  stored  in  the  snow.    The  soil 
moisture  is  generally  near  to  a 
little  below  average  in  most 
drainages. 


STREAMFLOW  FORECASTS 


months.    The  flows 
am  to  a  little 
re  the  Yellowstone 


below  average  wht 
leaves  Montana, 
some  improvement 


'  conditions 
in  the  next  few  months,  below  average 
runoff  is  expected  in  some  of  the 
smaller  drainages.    Forecasts  for 
smaller  tributaries  will  be  issued 
after  February  1,  1982  snow  surveys 
are  completed. 
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ARCH  FftLLS 
ASHLET  OIVIDE 
A5HLE  !■ 
BADGER  PASS 

PASS  PILLOW 
3 ANf 1  EL  0  MOUN  r A  EN 
BANFIELO   MOUNTAIN  PILLOW 


KER 


AKES 


PINE  PILLOU 


eABKER    LAKES    P I LLOW 
0ASI N  CHEEX 
9AS I N   CREEK    P I LLOW 
8  EAGL  E    SPRl NG  S  PILLOW 
BEAR    HOONrAIN    PILLOW  ( 
OeAR    OAy    SKI  AREA 
BIG    SPRINGS  tlO) 
BLACK  BEAR 
BLACK    BEAR  PILLOW 
BLACK  PINE 
SLACK 
BLOOD 
BLOOOV    OICK  PILLOW 
ALOE  LAKE 

BOULDER   MOUNTAIN  PILLOW 
BOX    CANYON  PILLOW 
BOXELOER  CREEK 
BRIDGER  eOWL 

flfii ooeR  eowL  p ( LLOW 

BULL    MOUNTS  IN 
ALUERT  CREEK 
ALVERT    CREEK  PILLOU 
AMP    CREEK  (ID) 
ANTON  (UT) 
ANTON    PILLOW  (WT) 
ARROT  BASIN 
ARROT    BASIN  PILLOW 
ASHE  CHEEK 
ASHE    CREEK  PILLOW 
HESSMAN  RESERVOIR 
LOVER    MEADOW  PILLOW 
OLE  CREEK 
OLE    CREEK  PILLOU 
owe  I  NATION 
OMBINATION  PILLOW 
OPPER    BOTTOM  PILLOW 
OPPER    CAMP  PILLOU 
OYOTE  HILL 
flrSTAL    LAKE  PILLOU 


0  A[  S  T 


o  EAK 


DALY  CREEK 
OALY    CREEK  PILLOU 
DARKHORSE    LAKE  PILLOW 
DEADMAN  CREEK 
DEAOMfiN    CREEK  PILLOU 
DEVILS  SLIDE 


7J50 
4P20 
4000 
6900 
6900 
5690 
5600 
fl250 
«?50 
71ftO 
7180 
BSSO 
5-100 
5200 
6500 
7950 
7950 
7100 
710  0 
7600 
7600 
5900 
7950 
6670 
5100 
7250 
7?S0 
6600 
6iS0 
6450 
6580 
7040 
7940 
9000 
9000 
7800 
7B00 
6?00 
8600 
7B50 
7R50 
5600 
5600 
5  2  00 
6950 
4?00 
6100 
7600 
5780 
57ao 
8600 
6450 
6450 
8100 


0.0 

5.R 
0.0 


DIX  HILL 
AST    ENTRANCE  tWY) 
MERT    CREEK  PILLOW 
ISH  CREEK 
ISHER  CREEK 
ISHER    CREEK  PILLOU 
LATTOP   MOUNTAIN  PILLOW 
LEECER  RIDGE 
OURTH    Of  JULY 


RID 


H  ILL 


fiOHNER  MEADOWS 
ROHNER    MEAOOUS  PILLOW 
GARUER  CREEK 
GARVER    CHEEK  PILLOW 
GRAVE  CREEK 
GRAVE    CREEK  PILLOW 
GRIZZLY  PEAK 
HAND  CREEK 
HAND    CREEK  PILLOW 
HAJKINS  LAKE 
HAWKINS    LAKE  PILLOW 
HEBGEN  0AM 
HELL    ROARING  DIVIDE 
HOLB  ROOK 
HOOD  MEADOW 
HOODOO    BASIN  PILLOW 
ISLAND    PARK  (ID) 
ISLAND    PARK    PILLOW  (ID) 
JOHNSON  PARK 
KINGS  HILL 
KRAFT    CREEK  PILLOW 
LAKE    CAMP  (WT) 
LAKE  CREEK 
L  AK  E  V  I  E  W  CANTON 
LAKEVIEU  RIDGE 
LA<£V!EW   RIDGE  PllLOU 
LEMHI    RIDGE  PILLOW 
LICK  CREEK 
LICK    CREEK  PILLOW 
LOLO    PASS  CIO) 
LOOKOUT  (ID) 
LOOKOUT    PILLOU  (ID) 
LOWE  R    TWIN  PILLOW 
LU9RECHT  FLUI^E 
LU3RECHT    FLUME  PILLOU 
LUBRECHT    FOREST    H  J 
FOREST    H  4 
FOREST    #  6 
HT  DROPLOT 
LUPINE    CREEK  (WT) 
MADISON  PLATEAU 
MADISON   PLATEAU  PILLOW 


MANY  GLACIER 
MANY  GLACIER 


7050 
7900 
6400 
6*)60 
4350 
8000 

9ino 

9100 
6500 
7500 
3450 
46?0 
6480 
6490 
4  2  50 
4250 

4  300 
4300 
8640 
5030 
5050 
6450 
64S0 
6550 

5  770 
4  530 
6600 
6000 
6290 
62911 
6450 
7  500 
4750 
77fi0 
6100 
6930 
7400 
7400 
81  00 
6860 
6860 
5230 
5?50 
52S0 
'900 
4800 
4800 
54  50 
4650 
4040 
1.200 


7750 
7750 
4960 
4960 


''^SlflS  PASS 

"^tnahd  creek 
nuthipd  cree<  pillow 
mo'lument  peak  pillow 
'^oose  creek  pillou  (id) 
mosquito  ridge  pillow  (id) 
■'oulton  reservoir 

"•nJNI  LOCKKAHT 

JIOJNI   LOCKHARI  PILLOW 

NEVM>1   CREEK  PILLOW 

fJEUTO^l  MOUNTAIN 

"f?    PEF)C£   CAMP  PILLOW 

"01  %-<   H  AS  IN    P  I  LLOU 

'JORDIS    BASIN  (UT) 

"outH  fk.  elk  cheek 

NOHIH   fK.    ELK    CHEEK  PILLOW 
'lORTH   FORK  JOCKO 
NORTHEAST  ENTRANCE 
NORTHEAST    ENTRANCE  PILLOW 
OLf    fftlTHFUL  (UY> 

fETFRSON  MEAOOUS 
PETERSON  MEAOOUS  PILLOW 
PICK  f OOT    CREEK  PILLOU 

PIKE    CREEK  PILLOW 
PrPEt;iotge  PASS 
PL1CER   BASIN  PILLOW 
POORMAfj  CREEK  PILLOW 
PORCUPINE  PILLOU 
RED  TOP 

rocker  peak 
rocker  peak  pillow 

rocky  boy  pillou 
saddle  mountain  pillow 
savage  pass  (id) 
shoufr  falls 
shower  falls  pillow 

SlLUEfi  RUN 

SILVER    RUN  PILLOW 

SKALKAHO  SUMMIT 

SKALKAHO   SUMMl T  PILLOW 

SPOT  T  EO  BEAR  MOUNTAIN 

SPUR  PARK 

SPUR    PARK  PILLOW 

STAHL  PEAK 

STAHL   PEAK  PILLOW 

STORM  LAKE 

STUART  MOUNTAIN 

SUCKER  CREEK 

SYLVAN   PASS  (UY) 


CUES 


ID) 


MILE  LOWER 
MILE  MIDDLE 
HILE  UPPER 


5250 
6210 
«?10 

6200 

68S0 
6400 
64  00 
6480 
5600 
5650 
6040 
7500 
6250 
62  50 
6330 
7400 
7400 

7150 
7200 
7200 
6650 
5950 
5930 
7200 
8830 
5100 
6500 
5260 
8000 
8000 
4700 
4700 
7940 


8100 
6630 
6650 
7260 
7260 
7000 
8100 
8100 
6050 
6050 
7710 
7400 
3960 
7100 
7000 
4080 
6600 
6800 
8000 


K/30 
K/28 
K/iO 


JANUARY  1982 


TEPEE  EHEEK 

TEPEE  CREEK  PILLOW 

THUMB    DIVIDE  (WT) 

I  ItUN  D  ER    CREEK    (BC  ) 

TOGUOTEE   PASS  (WT) 

IRUJKUS  LAKE 

THUMArj  CREEK 

IV  ■FOUNTAIN 

TUELVEMILE  CHEEK 

TWELUE.^ILE   CREEK  PILLOU 

TWENTY-ONE  MILE 

TUPI  CREEKS 

TWIN   LAKES  PILLOW 

UPPER  HOLLAND  LAKE 

WALORON 

WALOHON  PILLOW 

WARM  SPRINGS 

UAR*I    SPRINGS  PILLOW 

WEASEL  DIUIDE 

WEST  YELLOWSTONE 

WEST    YELLOWSTONE  PILLOU 

WHISKEY  CREEK 

WHISKEY    CREEK  PILLOU 

WHITE    ELEPHANT  (ID) 

WHITE  '■1ILL 

WHITE    MILL   01 LLOW 

UILLOW  CREEK 

WOOD    CREEK  PILLOW 


8000 
8000 
7980 
6595 
9580 
6100 
4060 
6800 
5600 
5600 
71  50 
3580 
6510 
6200 
5600 
5600 
7800 
7800 
5450 
6700 
6700 
6800 
6800 

8700 
8700 
6500 
5960 


1  /06 
K/29 
1  /Ol 
K/30 


Note:  K  in  date  column  represents  the  r 
LATE  ARRIVING  DATA 

Above  Burke  (ID)  4100 
Gibbons  Pass  7100 
Kllqore  (ID)  6330 
Moose  Creek  (ID)  6200 
7940 
B720 
6200 
5540 


■n  SNOTEL. 


SNOW  SURVEY  DATA  SHEETS 


Many  cooperators  ate  interested  in 
filing  the  snow  survey  data  for 
future  reference.    To  simplify 
filing,  the  snow  survey  data  sheet 
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Columbia  River  Drainage 


STREAflFLON  FORECASTS 

  1   

APRIL  - 

SEPTEMBER  * 

APRIL  - 

JULY 

-\PB1L  - 

JUNE 

KOOTENAI  RIVER  below  Lihby  Dam  (1)   

KOOTENAI  RIVER  at  Leonia  (1)   

BLACKFOOT  RIVER  rear  Bonner   

CLARK  FORK  RIVER  above  Hilltown  (6)  

CLARK  FORK  RIVER  above  Hissoula   

BITTERROOT  RIVER  near  Darby   

BITTERROOT  RIVER  at  Missoula  (9)   

CLARK  FORK  RIVER  below  Hissoula   

CLARK  FORK  RIVER  at  St,  Regis   

NORTH  FORK  FLATHEAD  RIVER  near  Columbia  Falls  .  . 
MIDDLE  FORK  FLATHEAD  RIVER  near  West  Glacier  .  .  . 
SOUTH  FORK  FLATHEAD  RIVER  near  Columbia  Falls  (10) 

FLAT]tEAD  RIVER  at  Columbia  Falls  (10)  

FLATHEAD  RIVER  near  Poison  (11)   

CURK  FORK  RIVER  near  Plains  (II)  

CLARK  FORK  RIVER  at  Whitchorse  Rapids  (12)  .... 


1470 
3136 
&090 
1710 


3586 

1504 
1815 
506] 
6097 
10071 


1,969 
1,911 
2,302 
6,330 
7.394 
12. 3« 
13,781 


1490 
523 
1350 
2840 
3690 
1550 
1540 
1940 
5160 
6080 
10000 
10900 


4664 
5622 
9190 


1,651 
552 
1,416 

3,069 
4.078 
1,782 
1,750 
2,159 
5,827 
6,806 
11,222 
12.519 


1150 
2410 
3160 
1300 
1290 
1700 
4420 
5140 
8460 
9250 


1134 
1475 
3860 
4600 
7570 


5,779 
9,507 
10,633 


SUMMARY  of  SNOW  MEASUREMENTS 


tie 


N.  Fk.  Flathead. . 
H.  Fk.  Flathead.. 
S.  Fk.  Flathead. . 

Flathead   

Stillwater  & 

Whitefish  

Clark  Fork  above 

Blflckfoot   

Blaekfoot   

Upper  Clark  Fork 

above  Hissoula  , 

Lower  Clark  Fork 


MOUNTAIN  SNOWPACK        STREAMFLOW  FORECASTS 


Except  £or   the  southwestern  part  of 
the  Bittercoot  River  drainage,  all 
drainages  have  near  a  below  average 
snowpack.    Recent  storms  in  this 
area  have  delayed  some  of  the 
helicopter  snow  survey  measurements, 
and  present  conditions  are  probably 


eamflows  during  next  spring  and 
iraec  are  expected  to  be  near  to 
,le  below  i 


the  I 


and  condii 


■  the  . 


I  by 


a  li 
drai 

drainage.    The  Flathead  and 
Clark  Pock  Rivers  ate  forecast 
to  have  runoff  that  is  10  to  13  per- 
cent below  average.     Forecasts  for 
major  drainages  will  be  updated  and 
Taller  tributary  runoff  will  be 


ions  may  change  depending 

ith  the  snow  ace  a  little 
normal  in  most  headwater 


foret 


iry  1, 
in  completed. 


ito  Sunsft  HlghliD 


/  Hiss 


jla 


Clark  Fork  (Tot 
w/o  Flathead). 
Pend  O'Reille 


Flathead)   

Columbia  (Pend 
O'Reille  S 


SATELLITE  SNOW  COVER 

MISSOURI  RIVER  BASIN 


DATE  S 

November  8,  1981 
November  19,  1981 
November  26,  1961 
November  29,  1981 
December  7,  1981 
December  17,  1981 
December  20,  1981 
December  29,  1981 

DATA  PROVIDED  BY  NOAA/NESS 


8535 
6530 
3800 
3800 
5770 
3800 
4680 
4380 


RESERVOIR  STORAGE  (Thousand  Acre  Feet) 


Clark  Fork 


Beaverhca< 
Ruby 


Clark  Canyon 
Ruby 

Ennis  Lake 
Hiddle  Creek 
Canyon  Ferry 
Hauser  K  Helena 
Lake  Helena 


Lake 


Holtt 
Fort  Peel 


Deadraan's  Basi 


5,748.2 
3,451 ,0 
1 .791 .0 
45.2 
100.3 
31.0 
4.9 
12.6 
334.6 
31 .7 
34.9 


257.2 
38.8 

377.5 
41.0 


81.9 
18,910.0 
10.6 


23.1 
72.2 
99.1 
32.2 
32.0 
11.9 
19.2 
30.0 


YELLOWSTONE 


Cooney 
Tongue  ) 
Bighorn 


16.2 
78.6 
541.2 
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INDEX  TO  MONTANA  SNOW  COURSES  AND  DATA  SITES 
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